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(m) Process and apparatus for forming a composite product 

(57) Composite products, comprising a wad of 
fibrous material sandwiched between a non- 
woven fabric carrier and a liquid-impervious 
backing are formed by forming the wad on the 
carrier, moulding the wad and earner to have a 
desired configuration, stabilizing the wad and 
bonding it to the carrier, applying the backing 
and cutting the wad with a border of carrier and 
backing from the rest of the carrier and the 
backing. The carrier is sheet-like and a number 
of the wads are formed thereon in a continuous 
manner. The wads are stabilized by means of a 
foamed acrylic binder that is sprayed onto the 
wads and sucked through the wads and onto 
the carrier by a suction applied to the under- 
neath of the carrier. The wads and carrier are 
then heated to cure the binder. Instead, the wad 
can include thermoplastic particles so that the 
wad is stabilized and bonded by being heated. 
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THIS INVENTION relates to a method and 
apparatus for forming a composite product, and to a 
composite product so formed. 

Absorbent pads for use in absorbing body fluids 
are well-known. Such pads include baby diapers, 
sanitary napkins, incontinence pads, wound dres- 
sings, breast pads for nursing mothers and the like. 
They are commonly made of absorbent cellulosic pulp 
fibres in the form of a battorwad sandwiched between 
at least two layers of material. One layer is fluid-per- 
meable and forms the layer adapted to face the 
wearer's body. The other layer conveniently is liquid- 
impervious and forms the side which faces away from 
the person's body and protects the person's clothing 
from soiling. This invention thus more particularly 
relates to a process and apparatus for forming a com- 
posite product suitable for use as such an absorbent 
pad or as a component for such a pad. 

According to the invention there is provided a 
method of manufacturing a composite product, which 
includes 

providing a discrete wad of finely divided ma- 
terial on a carrier; 

stabilizing the wad by bonding at least some of 
the material thereof together; and 

bonding at least some of the material in the 
wad to the carrier. 

Further according to the invention there is pro- 
vided an apparatus for manufacturing a composite 
product having a wad of finely divided material on a 
carrier, which includes 

a stabilizing and bonding means for stabilizing the 
wad by bonding at least some of the material thereof 
together and to the carrier. 

The carrier may be larger than the wad and that 
portion of the carrier to which the wad is bonded may 
be parted from the rest of the carrier by a suitable part- 
ing means. 

The carrier may also be fluid permeable and the 
wad may then be formed thereon by a suitable forming 
means. The carrier may particularly be a non-woven 
fabric. Preferably, the carrier is sheet-like and a 
plurality of discrete wads are formed thereon. These 
wads are stabilized and bonded to the carrier and the 
earner is parted to separate each wad and its 
associated portion of the carrier from the others. The 
carrier is parted a predetermined distance from the 
edge of each wad to provide a borderaround each 
wad. The apparatus may include a carrier supply 
means for supplying the carrier from a roll or bobbin, 
and the wads may be formed thereon and bonded 
thereto in a continuous manner. 

The wad may be formed by gererating a pressure 
differential across the carrier, defining an area on the 
carrier through which a transporting fluid may pass, as 
a result of the pressure differential, by means of a for- 
mer; and introducing the finely divided material into 
the fluid such that the finely divided material is depo- 



sited on the carrier In the area defined by the former. 
There may be a high pressure on one side of the car- 
rier and a low pressure on the other side, the finely 
divided material being introduced on the high press- 

5 ure side, and the former being located on the high 
pressure side of the earner. Alternatively, the finely 
divided material may be introduced on the high press- 
ure side and the former may be located on the low 
pressure side of the carrier. 

10 It will accordingly be appreciated that the forming 

means may include a pressure differential generating 
means for generating a pressure differential across 
the carrier; 

a former for defining the desired area on the car- 
ts rier through which a transporting fluid may pass; and 
an introducing means located on a side of the car- 
rier which is, in use, at a higher pressure, for introduc- 
ing the finely divided material, in use, into a stream of 
the transporting fluid to be deposited on the carrier in 
20 the defined area. Further, the former and the introduc- 
ing means may be on the same side of the carrier, or 
on opposite sides. 

The carrier may be supported by a fluid perme- 
able support member when the wad is formed thereon 
25 and when the wad is stabilized and bonded thereto. 

The wad may be stabilized and bonded to the car- 
rier by applying a binder thereto, which may be a heat 
curable foamed binder, such as a foamed acrylic bin- 
der. The binder may be applied on top of the wads and 
30 may be drawn into the wads and into the carrier by 
applying suction from beneath the carrier. The wads 
and the carrier are then heated to dry and chemically 
cross-link the binder. Accordingly, the apparatus may 
have a suitable binder applying means and heating 
35 means. 

Instead, the finely divided material may include 
thermoplastic particles and the wad may then be 
stabilized and bonded to the carrier merely by heating 
the wad and the carrier, the apparatus only have a 
40 heating means. 

The method may include moulding the wads and 
associated particles of the carrier to have a desired 
configuration, before parting, by a suitable moulding 
means. The wads may be moulded prior to stabilk 
45 zation and bonding or during stabilization and bond- 
ing. Further the wads may be moulded after 
application of the binder thereto, but before curing 
thereof. 

As indicated in the introduction, a liquid impervi- 
50 ous backing is normally required and such a backing 
may be laminated to the wad and the carrier so that 
the wad is sandwiched between the carrier and the 
backing. The apparatus may thus include an approp- 
riate laminating means. 
55 The finely divided material may be fibrous. A 
single type of fibre may be used or different fibres may 
be used. A cellulosic material such as wood pulp, cot- 
ton, rayon or the like may be used. Instead, or in addi- 
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tion, non-cellulosic materials such as polyolefinic or 
polyester fibres may be used. 

The invention extends to a composite product 
which has been manufactured in accordance with the 
method or the apparatus of the invention. 

Those skilled in the art will appreciate that the 
wad may be stabilized by the application of water only. 
For example, a fine spray of water may be applied to 
the top surface of the wads. It is then not necessary 
to apply heat. Pressure applied during laminating or 
moulding causes the formation of a densified layer on 
the wad, similar to a layer of tissue, which serves to 
maintain the moulded shape and integrity of the wad. 

It will be appreciated that the wads may have any 
suitable shape. Thus they may have regular shapes, 
eg. circular, oval, rounded rectangular, or trapezoid, 
or non-regular shapes, eg. c-shape, dumbell shape, 
bow-tie-like or butterfly-like. 

With the present invention, problems normally 
associated with such composite products which are 
formed by cutting an absorbent layer into wads of a 
desired shape after the layer has been formed, such 
as wastage of finely divided material as a result of the 
offcuts of the absorbent layer; edges in which the 
finely divided materials in the wads are exposed or 
open, ie not sealed; hard and uncomfortable products; 
dusting-out of the finely divided materials in use; and 
delamination due to movement of a user's body 
against it, are avoided or at least reduced. Still further, 
by appropriate selection of the binder, the properties 
of the wad can be varied as desired. For example the 
fluid transfer capability of the wad, and the fluid trans- 
fer rate through the wad, can be selected as desired. 
In addition, when the wads are shaped as hereinbef- 
ore described, there is the further advantage of the 
wad shape being conformed to the shape of the body 
part with which it Is to be used, eg the breast, ensuring 
greater comfort and efficacy. 

The invention is illustrated in non-limiting manner 
by reference to the accompanying drawings in which:- 
FIGURE 1 is a vertical view of one embodiment 
of an apparatus according to the invention; 
FIGURE 2 is a plan view of the apparatus of Fig- 
ure 1; 

FIGURE 3 is a view of a former in the shape of a 
ring for use in the apparatus; 
FIGURE 4 is a view of a second embodiment of 
the invention taken from a position which would 
be along line IV of Figure 1; 
FIGURE 5 is a view of one embodiment of a wad 
forming station having a ring former; 
FIGURE 6 is a view of a third embodiment of an 
apparatus according to the invention, looking 
from the end of the apparatus to the ring; 
FIGURE 7 is a side view of the apparatus of Fig- 
ure 1; 

FIGURES 8a, 9a, 10a and 11a schematically 
show different arrangements for the entry of the 



supply fluid with fibres suspended therein; . 
FIGURES 8b, 9b, 10b and 11b illustrate the 
shape of deposits of fibres obtained in the aper- 
tures, following the arrangements of Figures 8a 
5 through 11a respectively; 

FIGURE 12 shows one preferred form of con- 
toured wad that is obtained using the arrange- 
ment of Figure 11a; 

FIGURE 1 3 illustrates a second form of contoured 
10 wad that can be produced with the invention; 

FIGURE 14 is a cross-section of a multilayered 
wad formed according to the invention; 
FIGURE 15 is a vertical section through an 
apparatus according to the invention for making 
15 the wad of Figure 14; 

FIGURE 16 shows, diagrammatically, a side view 
of apparatus according to another embodiment of 
the invention; 

FIGURES 17, 18 and 19 show, in part, sectional 
20 views of portions of the apparatus of Figure 1 6, in 

use; 

FIGURES 20, 21 and 22 show similar views of 
Figures 17, 18 and 19 respectively, of an 
apparatus similar to that of Figure 16, while FIG- 
25 URE 23 shows diagrammatically the composite 

product formed with the apparatus of Figures 20, 
21 and 22, in use; 

FIGURE 24 shows a side view of apparatus 
according to another embodiment of the inven- 
30 tion; 

FIGURE 25 shows a side view of apparatus 
according to a further embodiment of the inven- 
tion; 

FIGURE 26 shows in greater detail a portion of a 
35 forming screen of the apparatus of Figures 24 and 
25; 

FIGURE 27 shows a perspective view of a wad 
formed with a forming screen as shown in Figure 
26; and 

40 FIGURES 28 and 29 show plan views of portions 

of carrier strips carrying a number of wads as pro- 
duced by the apparatus of Figure 24 or Figure 25. 
In Figures 1 to 5, a motor shown generally at 10 
drives a mill 12. Raw pulp is supplied to the mill from 

45 a feed 14. The pulp is any suitable pulp, eg wood or 
other fibres. The finely-divided pulp so formed passes 
along supply pipes 16, 18 together with air as the con- 
veying fluid to enter a wad-forming station shown gen- 
erally at 20 in the shape of a forming box. The pipes 

50 enter the station transversely and from opposing 
sides at 22, 22.1 into the interior of a ring 24 as shown 
in more detail in Figure 5. In Figure 1, both pipes 22, 
22.1 carry fibres suspended in air. In Figure 4 only one 
large transverse pipe 22 is provided to carry air with 

55 fibres suspended in it, while a smaller transverse pipe 
(not visible) permits air to enter from the opposing 
side. 

A plan view of the ring 24 is illustrated in Figure 
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3 and, as can be seen, it contains a plurality of aper- 
tures 26, 26.1 etc passing through the circumference 
of the ring. The apertures are circular for forming 
breast pads but rings with other shaped apertures can 
be provided. The station 20 has the fibres entering 
from both the left and right sides at 22 and 22.1 . An 
air inlet port shown at 23 (see Figure 4) is provided 
immediately in front of the pipes 16, 18. Air outlet 
pipes 28, 28.1 are provided at the back of the station 
20. A vacuum is applied through the pipes 28, 28.1 to 
enable a pressure difference to arise between the 
inside of the ring where the finely divided pulp is sup- 
plied through the pipes 16, 18, and the outside of the 
ring which is covered by a continuous air-permeable 
liquid-pervious strip 30 of non-woven fabric from sup- 
ply reel 32. This continuous strip, which forms the car- 
rier, passes around the outside of the ring 24 on a 
continuous fluid permeable supporting belt 35. The 
strip 30 is then taken away from the ring 24 on the sup- 
porting belt 35. Vacuum is applied below the support- 
ing belt 35 at vacuum chamber 34 to maintain the 
formed wads in position on the air permeable strip 30. 

In the station 20, the strip 30 of air-permeable 
non-woven material closes off one side of the aper- 
tures 26, 26.1 etc whereby the finely divided material 
moves into the apertures and form a predetermined 
shape of wad on the strip, which is now the carrier 30. 
By providing circular apertures in the ring, a circular 
wad 38 will be formed on the carrier 30 as it passes 
through the station 20. 

Provided in the interior of the ring 24 is a brush 42 
driven by a pulley drive 44. Alternatively the brush can 
be positioned outside the ring. The brush 42 brushes 
off loose fibres which project above the required size 
of the wad to be formed. The thickness and shape of 
the wad may be adjusted by adjusting the flow of the 
pulp from one side. The effect on the thickness of the 
wad by reducing flow from one side causes a reduc- 
tion on the other side. If two fibre streams having dif- 
ferent compositions are employed blending of the 
fibres is achieved. Thus, superabsorbent fibres may 
be mixed in the wad with normal long fibre wood pulp 
or short fibre wood pulps may be mixed with staple 
length thermoplastic fibres. Separate mills and inlet 
pipes may lead to the wad-forming station to provide 
such wads. 

By adjusting the supply so that the amount, or 
size.or nature of the pulp is not the same from both 
fluid inlets, contoured wads can be obtained. This is 
explained more fully below by reference to Figures 8 
through 11. If wads of contoured thickness are to be 
formed, the height of a brush 42 can also have a con- 
tour to act at more than one level. Such wads are more 
fitting to the contours of the part of the human 
anatomy to receive such wads. This can make the 
absorbent pads formed from the wads more comfort- 
able and effective for absorbing body fluids without 
leakage around the sides of pads. 



The wads 38 on the carrier 30 pass along and 
above the vacuum chamber 34, to a foamed binder 
application station generally indicated by reference 
numeral 200. In the station 200, vacuum is still applied 

5 to the underside of the carrier 30, while heat-curable 
foamed acrylic binder is applied, by means of an 
applicator 202 connected by means of a conduit 206 
to a bulk vessel 204, to the top of the wads 38. The 
binder is an acrylic polymer emulsion supplied by 

10 Supacryl (Pty) Ltd under the Registered Trade Mark 
PRIMAL HA8 to which has been added a surfactant 
manufactured by Rohm & Haas Incand sold underthe 
name TRITON GR5M (also a Registered Trade Mark) 
to assist in the formation of a stable foam. The binder 

15 is drawn into the wads 38 and the carrier 30 as a result 
of the vacuum. The wads 38 then pass to a heat appli- 
cation station in which heat from a heater 108 dries 
and chemically cross-links the binder, thereby binding 
the material in the wads together as well as to the car- 

20 rier 30, so that stabilized wads 38 are formed. The 
wads 38 are initially heated to 100 - 120°C and then 
heated further to about 160°C. The wads may, 
instead, be a mixture of wood pulp board and 
polyethylene fibres such as PULPEX manufactured 

25 by Hercules Inc. in a ratio of about 3:1. Such wads 
which contain thermoplastic fibres may by-pass the 
station 200, and may merely be stabilized by the hea- 
ter 208, ie by application of heat thereto, at about 
100X10 120*0. 

30 The stabilized wads 38 pass to a position 46 

where a liquid-impermeable layer 48 of Surlyn or 
other material is supplied from a reel 50. In addition, 
an additional backing layer is supplied from reel 52. 
The backing layer may be slip-resistant and/or have 

35 adhesive applied to it. 

The sandwich comprising the fluid-pervious car- 
rier 30 with the stabilized shaped wads 38 on it and 
covered successively by a Surlyn layer 48 and back- 
ing layer are supplied to a station 54 where a sealer 

40 and embosser 56 seals the layers together. Thereaf- 
ter, they pass to a station 58 where a rotary knife 60 
cuts the sealed and embossed final absorbent pads 
from the continuous layers of material. The continu- 
ous layers, now with holes therein, pass around roller 

45 59 and are sent to waste while the absorbent pads 
pass along vacuum conveyer belt 62 onto a further 
conveyor belt 64 from whence they are sent for pack- 
aging. 

In Figure 5, the ring is shown at 24, the pulp inlet 
so at 22, and air inlet port at 23. Inside the ring 24 is an 
inner chamber 25 which is open at its circumferential 
side. An outer chamber 27 is of lower pressure and 
air, together with fibres pass from 22 through opening 
23.1 into inner chamber 25 and then through the aper- 
55 tures in the ring. The air then enters the outer chamber 
27, and escapes through 29. 

Referring now to Figures 6 and 7, a strip 100 of 
airpermeable material passes from a stock 102 over 
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roller 104 and around a ring 106 having twelve wad- 
forming apertures 108, 108.1 etc in its circumference. 
The band 1 00 passes along a continuous air-pervious 
conveyor belt 1 1 0. 

Air enters the interior of the ring 106 transversely 
of the movement of the band 100 from one side 
through axial inlet 112. Air with finely divided wood 
pulp suspended therein passes along flexible hose 
114 into inlet pipe 116 and enters the ring axially from 
the other side. Thus the flow of air and pulp, and the 
flow of air into the ring is transversely of the direction 
of movement of the band 100. 

A seal 118 is provided around the ring edge and 
a vacuum applied to vacuum box 120 through vacuum 
pipes 122 and 122.1. A free rotating roller 114 within 
inner chamber 125 reduces the leakage of air into the 
forming station at the most likely point of maximum 
leakage. 

A brush 126 is provided for removing excess 
finely divided material. The continuous conveyor belt 
110 runs on a perforated upper plate 128 of vacuum 
box 130 to assist in removing pulp from the aperture 
pockets of the ring by applying a vacuum to box 130. 

An appropriate electrical panel, drive means and 
other suitable accessories can be provided. 

Figures 8 through 11 will now be described as 
they illustrate the effect of varying the fluid flow. 

In Figure 8a, there exists a fluid flow (F1) from a 
high pressure inlet (HP1) to low pressure outlet aper- 
ture (LP), ie aperture 26 of the ring 24 of Figure 3. H P2 
and HP3 are closed and are the inlets 22 and 22.1 of 
Figure 3. A wad (W) of the shape shown in figure 8b 
is obtained if finely divided materials are introduced 
into fluid flow F1. 

In Figure 9a with high pressure inlet (HP2) now 
open fluid flow F2 is caused to change direction by 
fluid flow F1 towards aperture LP. In this situation it is 
found that finely divided materials entering at HP2 are 
deposited in the aperture LP as shown in cross sec- 
tion in Figure 9b. 

In Figure 10a with high pressure inlet (HP3) also 
open, fluid flow F3 is also caused to change direction 
by F1 towards LP. If F2 and F3 are open by approxim- 
ately equal amounts the resultant fluid flow is almost 
normal to the plane of LP and even thicknesses of 
finely divided materials are deposited as shown in 
cross section in Figure 10b. Because of the turbu- 
lence at T it is not important (for single component 
wads) whether the finely divided materials are sup- 
plied through HP2 or through both HP2 and HP3. If the 
wad comprises more than one component then sepa- 
rate finely divided materials can be supplied through 
separate high pressure inlets. Mixing of the two com- 
ponents can occur in the space where turbulence 
occurs. 

In Figure 11a, F3 is open by a greater amount 
than F2 and the resultant fluid flow to LP is displaced 
from normal by the unequal flows. A wad of cross sec- 



tion 1 1 b illustrates the deposition of the finely divided 
materials. This contoured deposition is particularly 
useful for anatomically conforming sanitary pads. 
Figure 12 shows a typical shape for wad W 

5 obtained according to Figure 11a. 

The invention enables one to manufacture very 
stable absorbent pads because the wad defining the 
central absorbent layer is formed directly on a carrier 
and is attached thereto. The wad is then stabilized by 

w foam-bonding or heat bonding (in the case of wads 
containing thermoplastic particles), and is thereby 
also bonded to the carrier. When the wad contains 
powders such as superabsorbents, the bonding 
inhibits shaking out thereof through the outer layers 

15 during storage, transportation or in use. 

With the invention, one is able to form more intri- 
cate shapes. For example, one can make 'doughnut 
shaped* surgical dressings for application to 
tracheostomy drains and the like by cutting a circular 

20 aperture with a segment retained. The incomplete 
disc so formed can be sealed between two layers. By 
subsequent cutting it can form an effective shaped 
dressing pad. Such intricate designs were not able to 
be achieved with the prior art processes known to us 

25 because the friable wad became broken or disturbed 
during transfer from the forming means onto the car- 
rying belt. With the present invention, intricate pads 
can be formed in their final position on one of the outer 
layers of the product. 

30 A surgical dressing of 'doughnut shape' is illus- 
trated in Figure 13. This dressing comprises an absor- 
bent wad 70 of the segmented doughnut shape 
illustrated. The wad 70 is formed using an aperture of 
generally C-shape. The wad 70 is applied to a carrier 

35 72 and a centre cut 74 made for fitting around a wound 
drain. The wad 70 is formed directly on the carrier 72, 
so no transfer step takes place. Although Figure 13 
illustrates a substantially round product it is under- 
stood that similar products with wads having substan- 

40 tially straight sides are also possible with the 
invention. 

Referring now to Figure 14, pad 140 comprises a 
fluidpermeable layer 142 on which has been depo- 
sited a first layer 144 of one type of finely divided ma- 
45 terial (f.d.m.1). A second layer 146 of a different finely 
divided material (f.d.m.2) is deposited on the first layer 
144, and a third layer 148 of a still different finely 
divided material (f.d.m.3) is deposited on the other 
layers. 

50 In Figure 15, the apparatus is similar to that of Fig- 

ure 7 and similar numbering is used. A strip 100 of air- 
permeable material passes from a stock 101 over 
roller 104 and around a ring 106 containing twelve 
wad-forming apertures. The strip 100 passes along a 

55 continuous air-pervious conveyor belt 110. 

The interior of the ring 106 is divided into three 
forming stations 1 50, 1 52 and 1 54 which are separate 
chambers each with a separate pair of facing fluid 
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inlets of which one inlet 116, 116.1 and 116.2 per 
chamber is visible. The stations 1 50, 1 52 and 1 54 are 
at a higher pressure than downstream vacuum boxes 
120, 120.1 and 120.2. Vacuum pipes 122, 122.1 and 
122.2 lead from each of the vacuum boxes 120, 120.1 
and 120.2. 

A free rotating roller is shown at 124 and a brush 
at 1 26. The strip 1 00 runs on continuous conveyor belt 
1 10, which passes over perforated upper plate 128 of 
vacuum box 130 in a similar manner to that illustrated 
in Figure 7. 

The separate chambers forming the stations 150, 
1 52 and 1 54 are open at their circumferential sides to 
permit the finely divided material passing through 
them to be deposited in the apertures. The central sta- 
tion 152 is only partially open at its circumferential 
side, thereby restricting deposition of the finely 
divided material in the central portion of the apertures. 

Instead of having a single mill, a plurality of mills, 
eg two or more, can be utilized. Similarly a plurality of 
forming stations can be used, eg to provide mul- 
ti layered wads. 

The apertures in the former may have vertical or 
contoured sides as desired. 

In an embossing station, appropriate embossing 
to provide wicking can be incorporated. Any suitable 
wicking, eg wicking to move fluid rapidly from the cen- 
tre of the pad towards the outside can be embossed 
on the pads. 

It is to be understood that the carrier generally 
forms the body-facing layer in use. Other materials 
suitable for use as the carrier include fluid-impervious 
vapour-permeable materials such as spunbonded 
non-woven fabrics. The carrier then becomes a back- 
ing layer of the finished pad. 

Referring to Figures 16 to 19, reference numeral 
220 generally indicates apparatus according to 
another embodiment of the invention. 

Parts of the apparatus 220 which are the same or 
similar to parts of any of the apparatus hereinbefore 
described, are indicated with the same reference 
numerals. 

The apparatus 220 includes a forming ring 24, 
and its associated components, as hereinbefore des- 
cribed with particular reference to Figures 1 to 5. 

Below the ring 24 is located a foraminous ring 
222, mounted to rotate about an axis 224 extending 
parallel to the axis of the ring 24. The ring 222 is driven 
to rotate by means of suitable drive means (not 
shown) to rotate in a clockwise direction as indicated 
by arrow 226, while the ring 24 rotates in an anti-clock- 
wise direction, as indicated by arrow 228. The ring 
222 has a plurality of circumferentially spaced forami- 
nous dome- or dish-shaped moulds 230 protruding 
therefrom. The ring 222 is also provided with vacuum 
generating means (not shown) for creating a fluid 
pressure difference between the inside and the out- 
side of the ring, with the inside of the ring being at the 



tower fluid pressure. The binder applicator 202 and 
heater 208 are located adjacent the ring 222, with the 
vacuum required during the binder application and 
heat curing, as hereinbefore described, thus naturally 

5 being supplied by the vacuum drawn on the inside of 
the ring 222. 

The apparatus 220 also includes a backing appli- 
cation station, generally indicated by reference num- 
eral 240. The backing application station 240 

10 comprises a roll or reel 242 containing a continuous 
length of liquid-impermeable Suriyn material 244, with 
the material 244 passing around a heated apertured 
ring 246. The apertured ring 246 is provided with a 
plurality of circumferentially spaced apertures 248, 

15 similar to the apertures 26 in the ring 24. The ring 246 
is mounted to rotate about an axis 250 which extends 
parallel to the axis 224 of the ring 222, and rt is driven 
to rotate by means of suitable drive means (not 
shown) in an anti-clockwise direction as indicated by 

20 arrow 252. Thus, as it rotates, its apertures 248 move 
into register with the protruding moulds 230 on the 
ring 240 so that the moulds 230 can protrude succes- 
sively into openings 248 in the ring 246. The backing 
material 244 is fed into the nip of the rings 222, 246. 

25 In use, as the carrier 30 with the wads 38 located 

thereon exits the forming station 20, each wad 38 is 
located over one of the dome-shaped protruding 
moulds 230 on the ring 222 with the carrier 30 being 
in contact with the moulds 230. On application of the 

30 binder by means of a binder applicator 202 and heat 
by means of the heater 208, while maintaining the 
inside of the ring 22 under vacuum, the wads 38 are 
conformed to the shape of the moulds 230, and thus 
retain this shape once the binder has cured. 

35 In the station 240, the material 244 is applied as 

a backing layer over the shaped stabilized wad 38 
while the wad 38 is still located over the mould 230. 
The ring or drum 246 is heated so that, as the backing 
layer 244 is applied, it is immediately sealed to the 

40 carrier 30, as indicated most clearly in Figure 19. 

With the apparatus 220, a moulded contoured 
breast pad can thus be formed. 

In another embodiment of the apparatus 220 (not 
shown), the binder application station 200 can be 

45 located between the station 20 and the ring 222, 
immediately above the wads 38 located on the carrier 
30, with suitable vacuum generating means for 
removing excess foamed binder being provided 
below the carrier 30 and the station 200. The ring 222 

so can then be in the form of a relatively simple non- 
foraminous or non-apertured heated drum with raised 
moulds on its outer surface and without any vacuum 
generating means on its inside. 

Referring to Figures 20 to 23, apparatus substan- 

55 tially the same as the apparatus 220 hereinbefore 
described with reference to Figures 1 6 to 19, is shown 
in part. However, the protruding moulds 230 are 
somewhat differently shaped and instead are in the 
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form of pairs of protruding ridges 260 spaced apart 
across the ring and extending around discrete arcs of 
the ring 222. The moulded contoured wad 30 thus 
assumes a shape as indicated in Figures 21 and 22, 
and in this manner a moulded shaped sanitary pad is 
formed. 

This pad has the advantage that, in use, under 
thigh pressure as indicated by arrows 262 in Figure 
23, it conforms closer to the shape of the vagina. 

Referring to Figure 24, reference numeral 310 
generally indicates apparatus according to a further 
embodiment of the invention. 

The apparatus 310 includes a circular cylindrical 
drum, generally indicated by reference numeral 312. 
The drum 312 has a cylindrical wall 314. The drum 
31 1 is adapted to be driven about a rotational axis 316 
by means of suitable drive means generally indicated 
by reference numeral 350. 

The drive means 350 comprises a plurality of 
radially inwardly protruding circumferentially spaced 
teeth 352 on the drum 312. Two sets of teeth 352, 
located respectively at the ends of the drum 312, are 
provided. The drum 312 is rotatably supported by two 
side plates (not shown) which have raised circular 
portions (also not shown) on their inner surfaces. The 
internal diameter of these portions is slightly larger 
than the outer diameter of the drum and are lined with 
a suitable non-slip material or with bearings. With 
each set of teeth 351 is associated a toothed cog 354, 
with the cogs 354 being mounted on a single shaft or 
axle 356. To one end of the shaft 356 is mounted a 
pulley 358 which is aligned with a pulley 360 mounted 
to the output shaft 362 of an electric motor 366. An 
endless belt 364 connects the pulleys 358, 360. 

The cylindrical wall 314 of the drum 312 is gener- 
ally imperforate, (ie. solid) with forming zones 310 in 
the form of apertures of predetermined shape, being 
provided therein. The apertures 320 are described in 
more detail below with reference to Figure 26. 

The apparatus 310 also includes a vacuum 
generating means for applying a vacuum to the inside 
of the drum wall 314, at a forming station 322. The 
vacuum generating means includes a vacuum box 
308 with a duct 306 communicating with a vacuum 
source (not shown). The box 308 is located within the 
drum 312, in contact with its wall 314. A pressure dif- 
ferential is formed across the drum wall with a higher 
pressure being present on the outside and a lower 
pressure on the inside. 

The apparatus 31 0 also includes a supply means, 
generally indicated by reference numeral 324, for sup- 
plying shredded defiberized pulp fibres to the outside 
of the drum wall 314, at the station 322. The supply 
means 324 comprises a housing 326, a pulp sheet 
inlet 328 leading into the housing 326, a rotatable 
shredder 330 located within the housing, drive means 
(not shown) for driving the shredder 330 to rotate it, 
and an air inlet 331 so that air can enter the housing. 



Thus, the required air flow inside the housing is gen- 
erated by the movement of the shredder and the 
vacuum generating means. As the shredder 330 
rotates, it shreds pulp sheet entering the inside of the 

5 housing via the inlet 328 into defiberized pulp fibres 
332 which are entrained in the air. 

The apparatus 310 still further includes a driven 
bobbin or roll 334 of non-woven fabric located such 
that a strip 336 of the non-woven fabric can be fed 

10 therefrom directly onto the outside of the drum wall 
314, ahead of the supply means 324, as the drum 312 
rotates in the direction indicated by arrow 338. 

The apparatus 310 still further includes drawing 
off means (not shown) for drawing off the strip 336 

15 from the drum wall 314 on the other side of the supply 
means 324. The drawing off means typically com- 
prises a driven wind-up unit, and driven rollers for sup- 
porting the strip 336, as required. 

The apparatus 310 also includes a spray nozzle 

20 340 for applying a foamed acrylic binder to wads 342 
of shredded fibrous pulp formed on the strip 336. A va- 
cuum-generating means 344, generates a vacuum 
below the strip 336 downstream of the nozzle 340 to 
spread the foamed binder through the wad and onto 

25 the strip 336, Heating means, generally indicated by 
reference numeral 346, is located above the strip 336, 
downstream of the vacuum generating means 344 for 
drying and chemically cross-linking the binder to 
stabilize the wads 342 and bond them to the strip 336. 

30 Typically, the heating means 346 can be steam 
heated cans. When the wads 342 contain thermoplas- 
tic particles, the nozzle 340 and vacuum generating 
means 340 can be dispensed with, with the wads 342 
then being stabilized and bonded directly by passing 

35 through or over the heating means 346. 

In use, as the drum 312 rotates in the direction of 
arrow 338, a continuous strip 336 of non-woven fabric 
is unwound directly from the bobbin 334 so that its sur- 
face 336.1 abuts against the outside surface of the 

40 drum wall 314. At the station 322, as a result of the 
vacuum generated by the box 308 and the apertures 
320, air passes through the strip 336 only in those 
areas in alignment with the apertures 320. As the fib- 
res 332 are entrained in the air, the fibres 332 are 

45 deposited on surface 336.2 of the strip 336 in the said 
areas to form the wads 342, while no fibres are depo- 
sited elsewhere on that portion of the strip 336 in the 
forming station 322. The strip 336 with the wads 342 
located thereon then pass to the nozzle 340 where the 

so wads 342 are stabilized as hereinbefore described. 

After composite products comprising the stabi- 
lized wads 342 attached to the strip 336, are formed, 
they can be laminated to a plastics film backing, eg a 
polythene film backing, whereafter the polythene film 

55 backing and the non-woven fabric can be cut to the 
same shape (but larger) as the wads. In this fashion 
soft panty-liners, and the like can be formed. Instead 
they can be laminated onto an absorbent layer, eg a 
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peatmoss layer, which can then in turn be laminated 
onto a polythene film backing layer, to form sanitary 
pads or the like. 

Referring to Figure 25, reference numeral 400 
generally indicates apparatus according to a further 
embodiment of the invention. 

Parts of the apparatus 400 which are the same or 
similar to the apparatus 310, are indicated with the 
same reference numerals. 

The apparatus 400 also has a drum 312 having a 
sieve-like, perforated circular cylindrical wall 314. The 
drum 312 of the apparatus 400 can be driven by the 
same drive means as the drum 312 of the apparatus 
310. However, the apertures 320 are not provided in 
the drum wall itself. Instead, the apparatus 400 
includes a continuous imperforate belt 402 which pas- 
ses around the drum 312 as well as around a pulley, 
idler or roller 404. The position of the idler 404 can be 
adjusted, thereby to vary the tension in the belt 402. 
The apertures 320 are provided in the belt 402. Thus, 
as the drum 312 rotates, the belt 402 continually 
engages a portion of the drum wall. After the strip 336, 
with the wads 342 deposited thereon, has been drawn 
off, the belt disengages from the drum wall 314, and 
passes around the pulley 404. 

The Applicant believes that use of the belt 402 
can have advantages. For example, the desired 
shape of the wads 342 can be varied easily, by merely 
selecting a belt 402 having apertures 320 of different 
shapes or sizes. Furthermore, the apparatus is not 
restricted to sizes and shapes of apertures 320 being 
selected such that they fit exactly into the drum wall 
314. The Applicant further believes that drum block- 
ages on extended runs can be avoided or reduced 
with the apparatus 400. 

The apertures 320 can be of any desired shape, 
depending on the end use. For example, they may be 
dogbone-shaped or butterfly-shaped if it is desired to 
provide panty-liners or sanitary pads respectively. 

Referring to Figure 26, a portion of the wall 314 
(or the belt 402) is shown. The aperture 320 has a 
relatively large, rectangular opening 315 with a sur- 
rounding "bow-tie" portion 317 with holes 31 9 therein. 
The opening 315 provides a region with unrestricted 
permeability and the portion 317 with its holes 319 
provides a region with intermediate permeability. 

A wad 342 that is produced with an aperture 310 
as shown in Figure 16, is shown in Figure 17. Thus, 
the wad 342 has a substantially "bow-tie" external pro- 
file with a central rectangular portion 319 and a border 
321 . The central portion 319 is thicker than the border 
321, as more air passes through that area of the strip 
336 in alignment with the opening 315 than that in 
alignment with the portion 31 7, and therefore more fib- 
res are collected in the middle than on the sides. 

It will be appreciated that with the apparatus 310, 
400, the drum 312 can be made of any desired length, 
so that a number of wads can be formed side-by-side 



simultaneously. The apertures 320 need then natur- 
ally not be aligned with each other along the length of 
the drum wall 314, but can be staggered so that rows 
420 (see Figures 28 and 29) of composite products, 

5 each comprising a layer of non-woven fabric and 
wads 342 of stabilized defiberized pulp particles 
located thereon as described, and a layer 422 of fluid- 
impervious material, eg a plastics film backing, lami- 
nated thereto, are produced. In a cutting station (not 

10 shown) these rows can then be separated from one 
another by cutting along more-or-less sinusoidal, 
generally longitudinally extending, cut lines 424, into 
strips 426 of composite product. The strips 426 can 
then be cut along transversely extending cut lines 428 

15 to produce individual composite products 430 com- 
prising pads with side flaps. In the case of the arrange- 
ment as shown in Figure 29, the individual composite 
products 430 are formed once the cuts along the cut 
lines 424 have been effected, so that the additional 

20 cuts along transverse cut lines are not required. 



Claims 

25 1 . A method of manufacturing a composite product, 
which has a discrete wad (38, 70, 342) of finely 
divided material on a carrier (30, 100, 142, 336); 
characterised thereby that it includes 

stabilising the wad by bonding at least 
30 some of the material thereof together; and 

bonding at least some of the material in the 
wad to the carrier. 

2. The method claimed in Claim 1 , in which the car- 
35 rier is larger than the wad, and characterised 
thereby that it includes parting that portion of the 
carrier to which the wad is bonded from the rest 
of the carrier. 

40 3. The method claimed in Claim 1, characterised 
thereby that the carrier is fluid permeable and the 
wad is formed thereon. 

4. The method claimed in Claim 2, characterised 
45 thereby that the carrier is sheet-like, a plurality of 

discrete wads are formed thereon which are 
stabilised and bonded thereto and the carrier is 
parted to separate each wad and its associated 
portion of the carrier from the others. 

50 

5. The method claimed in Claim 2, characterised 
thereby that the carrier is parted a predetermined 
distance from the edge of the wad to provide a 
border around the wad. 

55 

6. The method claimed in Claim 2, characterised 
thereby that it includes forming the wad by 
generating a pressure differential across the car- 



15 



EP0 479 442 A1 



16 



rier; defining an area on the carrier through which 
a transporting fluid may pass, as a result of the 
pressure differential, by means of a former (241, 
106, 312, 402); and introducing the finely divided 
material into the fluid such that the finely divided 
material is deposited on the carrier in the area 
defined by the former. 

7. The method claimed in Claim 6, characterised 
thereby that there is a high pressure on one side 
of the carrier and a low pressure on the other side, 
the finely divided material being introduced on the 
high pressure side, and the former (24, 106, 312) 
is located on the high pressure side of the carrier. 

8. The method claimed in Claim characterised 
thereby that there is a high pressure on one side 
of the carrier and a low pressure on the other side, 
the finely divided material being introduced on the 
high pressure side, and the former (312, 402) is 
located on the low pressure side of the carrier. 

9. The method claimed in Claim 3, characterised 
thereby that the carrier is supported by a fluid per- 
meable support member (35) when the wad is for- 
med thereon and when the wad is stabilised and 
bonded thereto. 

10. The method claimed in Claim 4, characterised 
thereby that the carrier is a strip that is drawn from 
a roll (132, 102, 334) thereof and the wads are for- 
med thereon and stabilised and bonded thereto in 
a continuous manner. 

11. The method claimed in Claim 3, characterised 
thereby that the wad is stabilised and bonded to 
the carrier by applying a binder thereto. 

12. The method claimed in Claim 11, characterised 
thereby that the wad and the carrier are heated. 

13. The method claimed in Claim 1, characterised 
thereby that the finely divided material includes 
thermoplastic particles and the wad is stabilised 
and bonded to the carrier by heating the wad and 
the carrier. 

14. The method claimed in Claim 11, characterised 
thereby that a foamed binder is applied on top of 
the wad and drawn into the wad and the carrier by 
generating a pressure differential across the wad 
and the carrier. 

15. The method claimed in Claim 2, characterised 
thereby that it includes moulding the wad and its 
associated portion of the carrier to have a desired 
configuration before parting. 



16. The method claimed in Claim 15, characterised 
thereby that the wad and associated carrier por- 
tion are moulded prior to stabilisation and bond- 
ing. 

5 

17. The method claimed in Claim 15, characterised 
thereby that the wad and associated carrier por- 
tion are moulded during stabilisation and bond- 
ing. 

10 

18. The method claimed in Claim 17, characterised 
thereby that the wad is stabilised and bonded to 
the carrier by means of a heat curable binder and 
the wad and associated carrier portion are moul- 
ts ded after application of the binder thereto, but bef- 
ore curing thereof. 

19. The method claimed in Claim 1, characterised 
thereby that it includes laminating the wad and 

20 the carrier to a liquid impervious backing (42, 244) 

so that the wad is sandwiched between the carrier 
and the backing. 

20. The method claimed in Claim 1, characterised 
25 thereby that the finely divided material is fibrous. 

21. The method claimed in Claim 3, characterised 
thereby that the carrier is a non-woven fabric. 

30 22. An apparatus (200, 310, 406) for manufacturing 
a composite product having a discrete wad (38, 
70, 342) of finely divided materia! on a carrier (30, 
100, 142, 336), characterised thereby that it 
includes 

35 a stabilising and bonding means (100, 

340, 344, 346) for stabilising the wad by bonding 
at least some of the material thereof together and 
to the carrier, 

40 23. The apparatus claimed in Claim 22, in which the 
carrier is larger than the wad, characterised 
thereby that it includes a parting means for part- 
ing (58) that portion of the carrier to which the wad 
is bonded from the rest of the carrier. 

45 

24. The apparatus claimed in Claim 23, characterised 
thereby that the carrier is fluid permeable and 
which includes a forming means (20, 322) for 
forming the wad on the carrier. 

50 

25. The apparatus claimed in Claim 24, characterised 
thereby that it includes a carrier supply means 
(32, 103, 334) for supplying a sheet-like carrier to 
the forming means and in which the forming 

55 means forms, in use, a plurality of discrete wads 

on the carrier, the stabilising and bonding means 
stabilises all the wads and bonds them to the car- 
rier; and the parting means parts the carrier to 
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separate each wad and its associated portion of 
the carrier from the others. 

26. The apparatus claimed in Claim 23, characterised 
thereby that the parting means parts the carrier, 
in use, a predetermined distance from the edge of 
the wad to provide a border thereabout. 

27. The apparatus claimed in Claim 24, characterised 
thereby that the forming means includes a press- 
ure differential generating means (27, 28, 120, 
308) for generating a pressure differential across 
the carrier; 

a former (24, 106, 312, 402) for defining 
the desired area on the carrier through which a 
transporting fluid may pass; and 

an introducing means (16, 18, 25, 125, 
150, 152, 154, 324) located on a side of the carrier 
which is, in use, at a higher pressure, for introduc- 
ing the finely divided material, in use, into a 
stream of the transporting fluid to be deposited on 
the carrier in the defined area. 

28. The apparatus claimed in Claim 27, characterised 
thereby that the former (24, 1 06) and the introduc- 
ing means (16, 18, 25, 125, 150, 152, 154) are on 
the same side of the carrier. 



bonding means includes a heating means (208, 
346) for heating the formed wad and its 
associated carrier portion. 

5 35. The apparatus claimed in Claim 24, characterised 
thereby that the binder is a foamed binder and the 
stabilising and bonding means includes a press- 
ure differential generating means (34, 130, 344) 
for drawing, in use, the binder into the wad and 

10 the carrier. 

36. The apparatus claimed in Claim 22, characterised 
thereby that it includes a moulding means (56, 
222) for moulding the wad and its associated car- 

15 rier portion into a desired configuration. 

37. The apparatus claimed in Claim 24, characterised 
thereby that it includes a laminating means (46, 
240) for laminating the wad and the carrier to a 

20 liquid impervious backing (42, 244) such that the 

wad is sandwiched between the carrier and the 
backing. 

38. The apparatus claimed in Claim 22, characterised 
25 thereby that the finely divided material is fibrous. 

39. The apparatus claimed in Claim 24, characterised 
thereby that the carrier is a non-woven fabric. 



29. The apparatus claimed in Claim 27, characterised 
thereby that the former (312, 402) and the intro- 30 
ducing means (324) are on opposite sides of the 
carrier. 

30. The apparatus claimed in Claim 24, characterised 
thereby that it includes a fluid permeable support 35 
means (35) for supporting the carrier. 

31. The apparatus claimed in Claim 25, characterised 
thereby that the forming means and the stabilis- 
ing and bonding means are continuously oper- 40 
able for forming the wads on a strip and stabilising 
them thereon and bonding them thereto in a con- 
tinuous manner, the carrier supply means supply- 
ing, in use, the strip from a roll thereof. 

45 

32. The apparatus claimed in Claim 24, characterised 
thereby that the stabilising and bonding means 
includes a binder applying means (202, 340) for 
applying a binder to the wads. 

50 

33. The apparatus claimed in Claim 32, characterised 
thereby that the stabilising and bonding means 
includes a heating means (208, 346) for curing a 
heat curable binder. 

55 

34. The apparatus claimed in Claim 24, characterised 
thereby that the finely divided material includes 
thermoplastic particles and the stabilising and 
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